It is the purpose of this note to exhibit a unique method for deriving what appears to be a new formula for the Bernoulli numbers. We obtain the formula (-l) k+1 (k + 1) * A'a 0 2*+! -1 £S 2"" While none of the formulas under discussion could possibly serve a useful purpose in computing unknown numbers with high indices, formula (1) appears to be the simplest in form and the one best adapted to computation of numbers with low indices.
Our method of obtaining (1) consists in summing the divergent series
using two consistent methods of summation, one of which assigns a value to (2) which involves the Bernoulli numbers. Equating the two values thus obtained we get the desired formula.
First, we sum the series (2) by the method of Abel. which converges for e~"'<l and hence for />0. Moreover, we can write
We may now expand the last expression in (4) Putting x = ^~* in the series on the left in (5), we have a power series with radius 1. Thus, the statement (5) implies that the series (2) is summable by the method of Abel (or is summable A) to the value given in (5).
